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Section 1 
Introduction 
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�������������( ���E4 ����4 ����8����D�

�
����������
���"�������������������������( ������:������
���������������������������( �	����
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1.1 Overall RI/FS Objectives 
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Groundwater Investigation Activities  
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Coal Conveyance Tunnel  
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�
�
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1.2 Scope of the RI/FS Work Plan 
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�
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Text-Box 2-1 
History of Property Ownership (approximate dates)  

� (at least) 1884 – Lyon Paper Mill 

� 1891 to 1956 – Michigan Paper Company 

� 1956 to 1961 – Hamilton Paper Company 

� 1961 to 1970 – Weyerhaeuser Company 

� 1970 to 1985 – Phillip Morris (operated the Nicolet 
Paper Company)  

� 1985 to 1987 – Chesapeake Corporation 

� 1987 to 2000 – Simpson Plainwell Paper Company 

� 2006 – City of Plainwell 

Section 2 
Background 
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2.1 Historical Mill Operations 
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Table 2-1  
Summary of Wastewater Treatment Processes 

Time Frame Treatment Approach 

Before 1954 Direct discharge to the Kalamazoo River. 

1954 to 1967 Primary Treatment with discharge.  Sludge dewatered in lagoons and 
then landfilled at 12th Street Landfill. 

1968 to 1981 
Primary and Secondary Treatment using aeration then discharge. 
Sludge dewatered in lagoons and then landfilled at 12th Street Landfill.  
Some biosolids from Aeration Basin also landfilled. 

Post 1981 
Primary Treatment and activated sludge secondary treatment then 
discharge.  Sludge mechanically dewatered on site and sent to Cork 
Street Landfill in Kalamazoo. 

Source of Information: Current Conditions Summary, BBL(1992) 

2.2 Hazardous Substances 
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2.3 Previous Site Investigations and Remedial Actions 
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2.3.2 Northcentral Portion of the Site 
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Section 3 
Possible Data Gaps 

3.1 Evaluation of Current Conditions and Data Gaps: Groundwater  
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3.1.2 Northcentral Portion of the Site 
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3.1.3 Mill Buildings Area 
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3.1.4 Undeveloped Areas 
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3.2 Principal Groundwater Study Questions 
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3.3 Evaluation of Current Conditions and Data Gaps: Coal Conveyance Tunnel  
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3.3.1 Petroleum Products 
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3.3.2 Historical Construction Drawings 
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Table 3-1
Previous Groundwater Monitoring Data

Plainwell Mill

Plainwell Mill Groundwater Data

SGWA-1 SGWA-2 SGWA-3 SGWA-4 SGWA-5 SGWB-1 SGWB-2 SGWB-3 SGWB-4 SGWB-10 SGWK-1 SGWB-5 SGWB-6 SGWB-7 SGWG-1 SGWB-9 SGWB-8 TW-8 TW-9 TW-7 TW-7 DUP TW-5 TW-3 TW-3 DUP TW-6 TW-6 DUP TB
4/21/1997 4/21/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006

Volatile Organic Compounds CAS No. ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Acetone 67641 730.0 - 1.E+09 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <20 <20 - - - - - <20 <20 <20
Acrylonitrile 107131 2.6 - 1.9E+05 - - - - - - - - - - - - - - - - - <2.0 <2.0 - - - - - <2.0 <2.0 <2.0
Benzene 71432 5.0 - 35,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Bromodichloromethane 75274 80.0 - 37,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Bromoform 75252 80.0 - 3.1E+06 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Bromobenzene 108861 18.0 - 3.9E+05 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Bromochloromethane 74975 Part 201 Not Applicable - - - - - - - - - - - - - - - - - <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Bromomethane 74839 10.0 - 70,000.0 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
n-Butylbenzene 104518 80.0 - 5,900.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
sec-Butylbenzene 135988 80.0 - 4,400.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
tert-Butylbenzene 98066 80.0 - 8,900.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
2-Butanone 78933 2,200.0 - 2.4E+08 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - - - - - - - - -
Carbon Disulfide 75150 800.0 - 1.2E+06 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Carbon Tetrachloride 56235 5.0 - 4,600.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Chlorobenzene 108907 47.0 - 4.7E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Chlorodibromomethane 124481 80.0 - 1.1E+05 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - - - - - - - - -
Chloroethane 75003 430.0 - 5.7E+06 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
2-Chloroethyl vinyl ether 110758 Part 201 Not Applicable - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - - - - - - - - -
Chloroform 67663 80.0 - 1.8E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Chloromethane 74873 260.0 - 4.9E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
2-Chlorotoluene 95498 150.0 - 3.7E+05 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
4-Chlorotoluene 106434 Part 201 Not Applicable <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
Dibromochloromethane 124481 80.0 - 1.1E+05 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
1,2-Dibromo-3-chloropropane 96128 2.00E-01 - 1,200.0 <1.0 <1.0 <1.0 - - - - - - - - - - - - - - - - - - - - - - - -
1,2-Dibromoethane 106934 5.00E-02 - 15,000.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
1,2-Dichlorobenzene 95501 16.0 - 1.6E+05 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
1,3-Dichlorobenzene 541731 6.6 - 2,000.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
1,4-Dichlorobenzene 106467 13.0 - 74,000.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
Dichlorodifluoromethane 75718 1,700.0 - 3.E+05 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
1,1-Dichloroethane 75343 740.0 - 2.4E+06 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,2-Dichloroethane 107062 5.0 - 59,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,1-Dichloroethene 75354 7.0 - 11,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
cis 1,2-Dichloroethene 156592 70.0 - 2.1E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
trans 1,2-Dichloroethene 156605 100.0 - 2.2E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,2-Dichloropropane 78875 5.0 - 36,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,3-Dichloropropane 142289 Part 201 Not Applicable <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
cis 1,3-Dichloropropane 142289 Part 201 Not Applicable - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
trans 1,3-Dichloropropane 142289 Part 201 Not Applicable - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
2,2-Dichloropropane 594207 Part 201 Not Applicable <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
Di-Isopropyl-Ether 108203 30.0 - 8,000.0 <5.0 <5.0 <5.0 - - - - - - - - - - - - - - - - - - - - - - - -
Ethylbenzene 100414 18.0 - 1.7E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Hexachlorobutadiene 87683 5.00E-02 - 3,200.0 <5.0 <5.0 <5.0 - - - - - - - - - - - - - - - - - - - - - - - -
2-Hexanone 591786 1,000.0 - 8.7E+06 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
Isopropylbenzene 98828 800.0 - 56,000.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
p-Isopropyltoluene 99876 Part 201 Not Applicable <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
Methylene chloride 75092 5.0 - 1.4E+06 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
Methyl-tert-Butylether 1634044 40.0 - 4.7E+07 <5.0 <5.0 <5.0 - - - - - - - - - - - - - - - - - - - - - - - -
4-Methyl-2-pentanone 108101 1,800.0 - 2.E+07 - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <5.0 <5.0 - - - - - <5.0 <5.0 <5.0
Naphthalene 91203 13.0 - 31,000.0 <8.0 <8.0 <8.0 - - - - - - - - - - - - - - - - - - - - - - - -
n-Propylbenzene 103651 80.0 - 15,000.0 <0.50 <0.50 <0.50 - - - - - - - - - - - - - - - - - - - - - - - -
Styrene 100425 80.0 - 3.1E+05 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,1,2,2-Tetrachloroethane 79345 3.2 - 77,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Tetrachloroethene 127184 5.0 - 1.7E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.38 J <1.0 - - - - - <1.0 <1.0 <1.0
Toluene 108883 140.0 - 5.3E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.29 J <1.0 - - - - - <1.0 <1.0 <1.0
1,2,3-Trichlorobenzene 87616 Part 201 Not Applicable <2.0 <2.0 <2.0 - - - - - - - - - - - - - - - - - - - - - - - -
1,2,4-Trichlorobenzene 120821 30.0 - 3.E+05 <2.0 <2.0 <2.0 - - - - - - - - - - - - - - - - - - - - - - - -
1,1,1-Trichloroethane 71556 200.0 - 1.3E+06 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,1,2-Trichloroethane 79005 5.0 - 1.1E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Trichloroethene 79016 5.0 - 97,000.0 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Trichlorofluoromethane 75694 2,600.0 - 1.1E+06 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
1,2,4-Trimethylbenzene 95636 17.0 - 56,000.0 <1.0 <1.0 <1.0 - - - - - - - - - - - - - - - - - - - - - - - -
1,3,5-Trimethylbenzene 108678 45.0 - 61,000.0 <1.0 <1.0 <1.0 - - - - - - - - - - - - - - - - - - - - - - - -
Vinyl Acetate 108054 640.0 - 8.9E+06 - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - - - - - - - - -
Vinyl Chloride 75014 2.0 - 13,000.0 <0.20 <0.20 <0.20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 - - - - - <1.0 <1.0 <1.0
Total Xylene 1330207 35.0 - 1.9E+05 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.26 J 0.18 J - - - - - <2.0 <2.0 <2.0

Notes:
1.   Values shown in "Bold" indicate a laboratory detection of the specific constituent.
2.  Values "J" flagged indicates that laboratory result was less than the quantitation limit, but greater than the detection limit.
3.  "<" indicates that analytical result was less then the detection limit.
4.  The Range of Potentially Applicable Part 201 Criteria, shown on the far left, was obtained from Michigan Department of Environmental Quality RRD Operation Memorandum No.1 - Table 1
5.  The groundwater data was collected by ERM and Fishbeck, Thompson, Carr and Huber, Inc. during their respective Phase II investigation of the site.

FTC&H Phase II

ug/L

RANGE OF POTENTIALLY
APPLICABLE PART 201 CRITERIA

ERM Phase IIInvestigation
Sampling Location
Collection Date
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Table 3-1
Previous Groundwater Monitoring Data

Plainwell Mill

Plainwell Mill Groundwater Data

SGWA-1 SGWA-2 SGWA-3 SGWA-4 SGWA-5 SGWB-1 SGWB-2 SGWB-3 SGWB-4 SGWB-10 SGWK-1 SGWB-5 SGWB-6 SGWB-7 SGWG-1 SGWB-9 SGWB-8 TW-8 TW-9 TW-7 TW-7 DUP TW-5 TW-3 TW-3 DUP TW-6 TW-6 DUP TB
4/21/1997 4/21/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 4/22/1997 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006

FTC&H Phase IIRANGE OF POTENTIALLY
APPLICABLE PART 201 CRITERIA

ERM Phase IIInvestigation
Sampling Location
Collection Date
PAHs CAS No. ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L  ug/L  ug/L  ug/L  ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 83329 19.0 - 4,200.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.066 J <5.0 <5.0 <5.0 - - <5.0 - -
Acenaphthylene 208968 52.0 - 3,900.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <5.0 <5.0 <5.0 <5.0 0.041J - - <5.0 - -
Anthracene 120127  43.0  <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <5.0 <5.0 <5.0 <5.0 0.054J - - <5.0 - -
Benzo(a)anthracene 56553 2.1 - 9.4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.18 <0.01 <0.01 <0.01 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
Benzo(a)pyrene 50328 1.0 - 5.0 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.2 <0.004 <0.004 <0.004 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
Benzo(b)flouranthene 205992  1.5  <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.16 <0.020 <0.020 <0.020 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
Benzo(g,h,i)perylene 191242  1.0  <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 0.34 <0.60 <0.60 <0.60 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
Benzo(k)flouranthene 207089  1.0  <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.08 <0.10 <0.10 <0.10 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
4-Chloro-3-methylphenol 59507 7.4 - 79,000.0 - - - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 - - - - -
2-Chlorophenol 95578 22.0 - 94,000.0 - - - - - - - - - - - - - - - - - - - <10.0 <10.0 <10.0 - - - - -
Chrysene 218019  1.6  <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.49 <0.050 <0.050 <0.050 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - -
Dibenzo(a,h)anthracene 53703  2.0  <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.09 <0.020 <0.020 <0.020 <2.0 <2.0 <2.0 <2.0 <2.0 - - <2.0 - -
2,4-Dichlorophenol 120832 19.0 - 48,000.0 - - - - - - - - - - - - - - - - - - - <10.0 <10.0 <10.0 - - - - -
2,4-Dimethylphenol 105679 370.0 - 5.2E+05 - - - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 - - - - -
4,6-Dinitro-2-methylphenol 534521 20.0 - 9,500.0 - - - - - - - - - - - - - - - - - - - <20.0 <20.0 <20.0 - - - - -
2,4-Dinitrophenol 51285 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - <25.0 <25.0 <25.0 - - - - -
Flouranthene 206440 1.6 - 210.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 0.060 J <1.0 <1.0 0.11J - - <1.0 - -
Flourene 86737 12.0 - 2,000.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 0.034J - - <5.0 - -
Indeno(1,2,3,c,d)pyrene 193395  2.0  <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <2.0 <2.0 <2.0 <2.0 <2.0 - - <2.0 - -
1-methyl Naphthalene 90120 Part 201 Not Applicable <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - - - - - - - - - -
2-Methyl Naphthalene 91576 260.0 - 25,000.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <5.0 <5.0 <5.0 <5.0 0.059J - - <5.0 - -
2-Methylphenol 95487 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - <10.0 <10.0 <10.0 - - - - -
3,4 Dimethylphenol 95658 10.0 - 18,000.0 - - - - - - - - - - - - - - - - - - - <20.0 <20.0 <20.0 - - <20.0 - -
Naphthalene 91203 13.0 - 31,000.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 0.055 J 0.028 J 0.033J 0.026J 0.076J - - 0.034J - -
4-Nitrophenol 100027 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - <25.0 <25.0 <20.0 - - - - -
2-Nitrophenol 88755 20.0 - 79,000.0 - - - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 - - - - -
Pentachlorophenol 87865 1.0 - 200.0 - - - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 - - - - -
Phenanthrene 85018 2.4 - 1,000.0 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <2.0 0.076 J <2.0 <2.0 0.31J - - <2.0 - -
Phenol 108952 210.0 - 2.9E+07 - - - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 - - - - -
Pyrene 129000  140.0  <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 0.045 J <1.0 <1.0 0.074J - - <5.0 - -
2,4,6-Trichlorophenol 88062 4.4 - 10,000.0 - - - - - - - - - - - - - - - - - - - <4.0 <4.0 <4.0 - - - - -
2,4,5-Trichlorophenol 95954 730.0 - 1.7E+05 - - - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 - - - - -

PCB's CAS No. ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Aroclor 1016 12674112 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 < 0.20 - -
Aroclor 1221 11104282 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Aroclor 1232 11141165 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Aroclor 1242 53469219 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Aroclor 1248 12672296 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Aroclor 1254 11097691 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Aroclor 1260 11096825 Part 201 Not Applicable - - - - - - - - - - - - - - - - - - - - - - < 0.20 < 0.20 - - -
Total PCB Conc. 1336363 2.00E-01 - 45.0 - - - - - - - - - - - - - - - - - - - - - - - - - - -

Metals CAS No. mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Arsenic 7440382 1.00E-02 - 4.3 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.0022 0.0019 0.0037 - 0.00047J 0.025 0.026 <0.001 - -
Cadmium 7440439 5.00E-03 - 190.0 - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 0.00046 0.00053 <0.0002 - <0.0002 0.000074J 0.00011J <0.00020 - -
Chromium 16065831 1.00E-01 - 2.9E+05 - - - 0.012 0.016 0.013 0.012 0.015 0.013 0.015 0.012 0.014 0.011 0.014 0.014 0.013 0.014 <0.001 <0.001 <0.0010 - <0.001 <0.001 <0.001 <0.0010 - -
Copper 7440508 1.96E-02 - 7,400.0 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.026 0.022 0.0044 - 0.00080J 0.00065J 0.00071J 0.00095J - -
Lead 7439921 4.00E-03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0054 0.021 0.0034 - 0.00067J 0.00062J 0.00063J 0.00064J - -
Mercury 7439976 1.30E-06 - 5.60E-02 - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.00021 0.00069 0.000037J - <0.0002 <0.0002 <0.00020 <0.0002 - -
Selenium 7782492 5.00E-03 - 970.0 - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.0010 0.00096J - -
Zinc 7440666 2.4 - 1.1E+05 - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.05 0.18 0.011 - 0.013 0.0076 0.011 0.0065 - -

Notes:
1.   Values shown in "Bold" indicate a laboratory detection of the specific constituent.
2.  Values "J" flagged indicates that laboratory result was less than the quantitation limit, but greater than the detection limit.
3.  "<" indicates that analytical result was less then the detection limit.
4.  The Range of Potentially Applicable Part 201 Criteria, shown on the far left, was obtained from Michigan Department of Environmental Quality RRD Operation Memorandum No.1 - Table 1
5.  The groundwater data was collected by ERM and Fishbeck, Thompson, Carr and Huber, Inc. during their respective Phase II investigation of the site.

mg/L

ug/L

ug/L

I:\PJT\00-05133\05\Table 3-1_Plainwell Mill Data.xls   11/20/2008
© 2008 RMT, Inc.  All rights reserved. 
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Text Box 4-1 
Groundwater Work Plan Objectives 

� To define shallow groundwater quality 
across the Plainwell Mill site. 

� To determine if free product is present 
on the groundwater table at the 
monitoring well locations. 

� To assess shallow site specific hydro-
geologic characteristics and 
interconnections with the Kalamazoo 
River that will be used to refine the 
current Conceptual Site Model. 

Section 4 
Phase 1 Site Investigation 

4.1 Initial Groundwater Investigation 
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4.1.1 Monitoring Well Locations 
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4.1.2 Hydrogeological and Groundwater Quality Assessment Information  
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Text-Box 4-2  
Coal Tunnel Investigation Objectives 

� To determine if there is an on-going 
release of oily material in the coal 
conveyance tunnel to the adjacent 
soil/groundwater. 

� To define the location and condition 
of the tunnel and possible access and 
egress points for future evaluations. 
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4.2 Coal Tunnel Investigation 
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4.3 Soil Boring Methods 
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4.4 Monitoring Well Construction 
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4.5 Well Development 
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4.6 Equipment Decontamination and Disposal of Investigation-derived Waste 
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Table 4-1 

Phase I Groundwater Monitoring Network 
Monitoring Well Location Rationale 

 

I:\WPMLW\PJT\00-05133\05\T000513305-001.DOC    

PRINCIPAL STUDY QUESTIONS PRIOR DATA ASSESSMENT 

AREA OF 
POTENTIAL 

ENVIRONMENTAL 
CONCERN 

PAST DATA COLLECTION  
IN AREA GROUNDWATER BASIS FOR WELL LOCATIONS 

Mill Buildings Area Nine temporary monitoring wells were installed 
in this area in 1997 (seven) and 2006 (two).  
Previous reports indicate that the wells were 
installed in shallow groundwater.  The 2006 
wells were installed with 5-foot screens ranging 
from 6 to 15 feet below ground surface (bgs) in 
this area.  VOCs were not detected in seven of 
the nine wells; PAHs were not detected in six 
of nine wells and below criteria at the 
remaining locations.  Metals above possible 
criteria in at least one location were cadmium, 
copper, lead, mercury, and zinc.  

Determination of shallow groundwater 
quality and flow characteristics (five wells) 
and two river stage gages (SG-1 and SG-2) 
– Install five wells (MW-1 upgradient;  
MW-2 near the coal conveyance tunnel; and 
MW-3, MW-4, and MW-5 downgradient).  
Collect and analyze samples for metals, 
PCBs, PAHs, and VOCs.  Determine 
hydraulic conductivity and gradient.  Oil 
samples will be collected if free product is 
observed.  Stage gages to be located 
adjacent to MW-4 and in the Mill Race near 
Allegan Street. 

MW-1 – Upgradient of Mill Buildings and site/downgradient of 
city neighborhood. 

MW-2 – Downgradient of coal conveyance tunnel. 

MW-3 – Downgradient of former transformer pad near area of 
observed oil sheen. 

MW-4 – Downgradient of building coal tunnel, former drum 
storage area. 

MW-5 – Downgradient of fuel oil AST and buildings, near several 
outfalls. 

SG-1 – Adjacent to Allegan Street, in the Mill Race, to assess 
relationship between river and groundwater elevations. 

SG-2 – Adjacent to MW-4, in the Kalamazoo River, to assess 
relationship between river and groundwater elevations. 

Northcentral Portion 
of the Site 

Ten temporary monitoring wells were installed 
in this area in 1997 (seven) and 2006 (three).  
Previous reports indicate that the wells were 
installed in shallow groundwater.  The 2006 
wells were installed with 5-foot screens ranging 
from 8 to 15 feet bgs in this area.  VOCs were 
not detected and all PAH detections were 
below quantitation limits and Part 201 criteria.  
Chromium and mercury were detected, but only 
mercury was above possible criteria at a single 
location.  

Determination of shallow groundwater 
quality and flow characteristics (three 
wells) – Install MW-6 upgradient and MW-7 
and MW-8 downgradient).  Collect and 
analyze samples for metals, PCBs, PAHs, 
and VOCs.  Estimate hydraulic conductivity 
and gradient.  Oil samples will be collected 
if free product is observed.  

MW-7 – Downgradient of coal pile area and Specialty Minerals. 

MW-8 – Near elevated PCB concentrations, downgradient of coal 
piles and Specialty Minerals. 

Former Wastewater 
Sludge Dewatering 
Lagoons and 
Aeration Basin Area 

 

Three temporary monitoring wells were 
installed and sampled; two in 1997 and one in 
2006.  Previous reports indicate that the wells 
were installed in shallow groundwater.  The 
2006 well was installed with a 5-foot screen at 
approximately 8 to 13 feet bgs.  Dissolved 
chromium was detected in 1997 and arsenic 
above the Part 201 criteria in 2006.   

Determination of shallow groundwater 
quality and flow characteristics (four wells) 
and one stage gage (SG-3) – Install  MW-9 
upgradient and MW- 10, MW-11, and  
MW-12 downgradient of the former 
wastewater treatment plant. Collect and 
analyze samples for metals, PCBs, PAHs, 
and VOCs.  Estimate hydraulic conductivity 
and gradient. Oil samples will be collected if 
free product is observed.  Stage gage to be 
located adjacent to MW-12. 

MW-10 – Downgradient of former aeration basin. 

MW-11 – Downgradient of selected former lagoon with 
documented remaining residuals (K and C). 

MW-12 – Downgradient of selected former lagoon with 
documented remaining residuals (H, I, J, L, M, and N). 

SG-3 – Adjacent to MW-12 to assess relationship between the 
Kalamazoo River and groundwater elevations further downstream. 

1. Does groundwater 
downgradient of potential 
source areas pose a potential 
unacceptable risk and/or exceed 
applicable State of Michigan 
Part 201 criteria under current 
and reasonably anticipated 
future land uses? 

2. What is the interrelationship of 
the groundwater and river flow 
systems? 

3. What are the saturated soils’ 
physical characteristics? 

4. Does groundwater at the site 
pose a potential unacceptable 
risk under current and 
reasonably anticipated future 
land uses? 

Groundwater data reported to 
date suggest that the site 
operations had limited adverse 
impact on groundwater quality.  
However, since the 
groundwater samples 
previously collected on the site 
were taken from temporary 
wells and were not collected 
under a QAPP, the groundwater 
quality is uncertain for the 
purposes of risk assessment and 
comparison to ARARs.   
 

Hydrogeologic characteristics 
were not well established 
during the previous 
investigations.  Primary issues 
include the interface of the 
groundwater system with the 
river system; the direction of 
groundwater gradient; the 
relationship between on-site fill 
and residuals and the water 
table; the amount, type, and 
locations of non-natural fill 
material; and the variability of 
the subsurface soil conditions.   

Undeveloped Areas 
of the Site 

No samples have been taken in these areas. Determination of shallow groundwater 
quality and flow characteristics (two wells) 
– MW-6 and MW-9. 

MW-6 – Upgradient of north central area/downgradient of city 
neighborhood. 

MW-9 – Upgradient of wastewater treatment plant area and 
downgradient of city commercial district (dry cleaner and gasoline 
station). 
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Section 5 
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APPROXIMATE LOCATION OF RAILROADS
(BBL, 1996a)

APPROXIMATE PROPERTY LINE (SURVEYED
BY FTC&H ON 11/09/2005)

FORMER WASTEWATER SLUDGE DEWATERING LAGOONS

NOTES 

1. AERIAL PHOTOGRAPH FROM OAS, INC. (MARCH 30, 2005). 

2. FORMER SLUDGE DEWATERING LAGOONS INTERPRETED FROM 
AERIAL PHOTOGRAPHS (1955, 1960, 1967, 1974, 1981, 1986, AND 
1991) (BBL, 1992). 

3. PROPERTY BOUNDARY TRANSFORMED APPROXIMATELY TO 
MICHIGAN STATE PLANE COORDINATE SYSTEM IN ORDER TO 
MATCH OTHER DATA SETS. 
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SGWA-3: VOCs, PAHs, Metals (Pb Only)

VOCs: ND
PAHs: ND
Metals: ND

SGWA-1: VOCs, PAHs, Metals (Pb Only)

VOCs: ND
PAHs: ND
Metals: ND

SGWG-1: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.014 mg/L

SGWB-8: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.014 mg/L

SGWB-5: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.014 mg/L

SGWK-1: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.012 mg/L

SGWB-4: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.013 mg/L

SGWB-9: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.013 mg/L

SGWB-3: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.015 mg/L

SGWB-2: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.012 mg/L

SGWB-1: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.013 mg/L

SGWB-10: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.015 mg/L

SGWB-6: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Cadmium: 0.011 mg/L
Chromium: 0.011 mg/L

TW-3: PCBs, Metals

PCBs: ND
Metals:
Arsenic: 0.025 mg/L
Cadmium: 0.000074J mg/L
Copper: 0.00065J mg/L
Lead: 0.00062J mg/L
Zinc: 0.0076 mg/L

TW-7: PAHs, Metals

PAHs:
Naphthalene: 0.033J ug/L
Metals:
Arsenic: 0.0037 mg/L
Copper: 0.0044 mg/L
Lead: 0.0034 mg/L
Mercury: 0.000037J mg/L
Zinc: 0.011 mg/L

TW-5: PAHs, Metals

PAHs:Acenaphthylene: 0.041J ug/L
Anthracene: 0.054J ug/L
Flouranthene: 0.11J ug/L
Flourene: 0.034J ug/L
2-Methyl Naphthalene: 0.059J ug/L
Naphthalene: 0.076J ug/L
Phenanthrene: 0.31J ug/L
Pyrene: 0.074J ug/L
Metals:
Arsenic: 0.00047J mg/L
Copper: 0.0008J mg/L
Lead: 0.00067J mg/L
Zinc: 0.013 mg/L

SGWA-2: VOCs, PAHs, Metals (Pb Only)

VOCs: ND
PAHs: ND
Metals: ND

SGWA-4: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.012 mg/L

SGWA-5: VOCs, PAHs, Metals

VOCs: ND
PAHs: ND
Metals:
Chromium: 0.016 mg/L

TW-6: PCBs, VOCs, PAHs, Metals

PCBs: ND
VOCs: ND
PAHs:
Naphthalene: 0.034J ug/L
Metals:
Copper: 0.00095J mg/L
Lead: 0.00064J mg/L
Selenium: 0.00096J mg/L
Zinc: 0.0065 mg/L

SGWB-7: VOCs, PAHs, Metals

VOCs: ND
PAHs:
Benzo(a)anthracene: 0.18 ug/L
Benzo(a)pyrene: 0.2 ug/L
Benzo(b)flouranthene: 0.16 ug/L
Benzo(g,h,i)perylene: 0.34 ug/L
Benzo(k)fouranthene: 0.08 ug/L
Chrysene: 0.49 ug/L
Dibenzo(a,h)anthracene: 0.09 ug/L
Flouranthene: 1.1 ug/L
Metals:
Chromium: 0.014 mg/L

TW-9: VOCs, PAHs, Metals

VOCs:
Total Xylene: 0.18 J ug/L
PAHs:
Acenaphthene: 0.066 J ug/L
Flouranthene: 0.060 J ug/L
Naphthalene: 0.028 J ug/L
Phenanthrene: 0.076 J ug/L
Pyrene: 0.045 J ug/L
Metals:
Arsenic: 0.0019 mg/L
Cadmium: 0.00053 mg/L
Copper: 0.022 mg/L
Lead: 0.021 mg/L
Mercury: 0.00069 mg/L
Zinc: 0.18 mg/L

TW-8: VOCs, PAHs, Metals

VOCs:
Tetrachloroethene: 0.38 J ug/L
Toluene: 0.29 J ug/L
Total Xylene: 0.26 J ug/L
PAHs:
Naphthalene: 0.055 J ug/L
Metals:
Arsenic: 0.0022 mg/L
Cadmium: 0.00046 mg/L
Copper: 0.026 mg/L
Lead: 0.0054 mg/L
Mercury: 0.00021 mg/L
Zinc: 0.05 mg/L
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Former Dewatering Lagoons

NOTES:

1.  "J" FLAGGED DATA INDICATES AN ANALYTICAL
RESULT GREATER THAN THE DETECTION LIMIT,
BUT LESS THAN THE QUANTITATION LIMIT.

AS NOTED
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FIGURE 4-1
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PHASE 1 - PLAINWELL MILL RI/FS
GROUNDWATER ASSESSMENT

MONITORING WELL AND STAFF GAGE LOCATIONS

WEYERHAEUSER COMPANY
PLAINWELL MILL - OU7

INITIAL GROUNDWATER AND COAL TUNNEL ASSESSMENT
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#* RI/FS PROPOSED GROUNDWATER MONITORING WELLS

#* RI/FS PROPOSED STAFF GAGES

FORMER WASTEWATER SLUDGE DEWATERING LAGOONS

   UP TO 4'

   4' - 8'

   8' +

   UNKNOWN DEPTH

APPROXIMATE PROPERTY LINE (SURVEYED
BY FTC&H ON 11/09/2005)

NOTES 

1. AERIAL PHOTOGRAPH FROM OAS, INC. (MARCH 30, 2005). 

2. FORMER SLUDGE DEWATERING LAGOONS INTERPRETED FROM 
AERIAL PHOTOGRAPHS (1955, 1960, 1967, 1974, 1981, 1986, AND 
1991) (BBL, 1992). 

3. PROPERTY BOUNDARY TRANSFORMED APPROXIMATELY TO 
MICHIGAN STATE PLANE COORDINATE SYSTEM IN ORDER TO 
MATCH OTHER DATA SETS. 

4. GROUNDWATER MONITORING WELL LOCATIONS ARE 
APPROXIMATE AND MAY BE MAY BE ADJUSTED 

5. THICKNESS OF MATERIAL PRESENT IN THE FORMER SLUDGE 
DEWATERING LAGOONS WAS OBTAINED FROM VARIOUS BORING 
LOGS COMPLETED BY BBL (1996) AND ERM (1997). 

´
0 100 20050

FEET

1:2,400
1 inch = 200 feet

PROJECT:

SHEET TITLE:

DRAWN BY:

CHECKED BY:

APPROVED BY:

DATE:

SCALE:

DATE PRINTED:

PROJ. NO.:

FILE NO.:

150 N. Patrick Blvd., Suite 180
Brookfield, WI 53045-5854

Phone:   262-879-1212
Fax: 262-879-1220

TOTAL THICKNESS (FT) OF RESIDUALS AND/OR FILL MATERIAL



#*

SPILL NEAR
200,000 GALLON NO. 6 

FUEL OIL TANK

COAL CONVEYANCE TUNNEL
AND BUILDINGS

MW-2

D:\05133\05\513305.Fig4_1.mxd

LEGEND

Subsurface Coal Tunnel

Surface Structures Near Coal Tunnel

Conduits  (e.g. Fuel Oil Lines)

#* RI/FS PROPOSED GROUNDWATER MONITORING WELLS

NOTES 

1. AERIAL PHOTOGRAPH FROM OAS, INC. (MARCH 30, 2005). 

2. GROUNDWATER MONITORING WELL LOCATIONS ARE 
APPROXIMATE AND MAY BE MAY BE ADJUSTED 

3. LOCATION OF COAL TUNNEL AND CONDUITS IS APPROXIMATE 
BASED UPON AVAILABLE HISTORICAL DOCUMENTS 
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COAL TUNNEL INVESTIGATION ACTIVITIES

1.  REMOVE SOIL FROM SURFACE OF TUNNEL TO
EXAMINE TUNNEL CONDITION AND ANY ACCESS POINTS

2.  CONDUCT INTERNAL ASSESSMENT OF TUNNEL
INCLUDING SAMPLING

3.  EXCAVATE SURFACE SOILS OVER CONDUIT BETWEEN
COAL TUNNEL AND MILL BUILDINGS
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FIGURE 4-2

PHASE 1 - PLAINWELL MILL RI/FS
GROUNDWATER ASSESSMENT

COAL TUNNEL DETAILS
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